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A non-volatile electrically erasable programmable 
read only memory (EEPROM) capable of storing 
two bit of information having a nonconducting 
charge trapping dielectric, such as silicon nitride, 
sandwiched between two silicon dioxide layers 
acting as electrical insulators is disclosed. The 
invention includes a method of programming, 
reading and erasing the two bit EEPROM device. 
The noncoducting dielectric layer functions as an 
electrical charge trapping medium. A conducting 
gate layer is placed over the upper silicon dioxide 
layer. A left and a right bit are stored in physically 
different areas of the charge trapping layer, near 
left and right regions of the memory cell, 
respectively. Each bit of the memory device is 
programmed in the conventional manner, using 
hot electron programming, by applying 
programming voltages to the gate and to either 
the left or the right region while the other region is 
grounded. Hot electrons are accelerated 
sufficiently to be injected into the region of the 
trapping dielectric layer near where the 
programming voltages were applied to. The 
device, however, is read in the opposite direction 
from which it was written, meaning voltages are 
applied to the gate and to either the right or the 
left region while the other region is grounded. 
Two bits are able to be programmed and read 
due to a combination of relatively low gate 
voltages with reading in the reverse direction. 
This greatly reduces the potential across the 
trapped charge region. This permit much shorter 
programming times by amplifying the effect of the 
charge trapped in the localized trapping region 
associated with each of the bits. In addition, both 
bits of the memory cell can be individually erased 
by applying suitable erase voltages to the gate 
and either left or right regions so as to cause 
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)V • y- K • • pt-t'J (EEPROM) . -etLH, 77'r/aEEPR 

[0 0 0 3 ] 

iH^*##f^M ROMIi, h v * y - • yn^7v/;v 

f-^IEttf i: LTROM^f fflt&it^ll, rVM h ri s 



(27) #312 0 0 1 -5 1 2 290 

tm*frfriLx\<*z>o ■r-rwyvy? s. y fzfthtf, man, % 

[0 0 0 4] 

^i#f;NMXt LTROM^fet) CE PR OM^ffflt^ «fc 9 fTtH*, 
7 s - ^IMffl^vx^ tingle &&^\ -e<7)^*?«3 KftflsZDBaH&RfclMI* 
4><7Mi&& 0 T , /^^^«^ffl|il|^5r#iiiiL^tt^tff^^)'Sr^7 l c*Hf- 
? ^-tift*** § < %2>±K, E PROMO J: &.*^B'J • fy^^WfilCli 
R O M«D3RjtO»^ fc Jt^T «t >9 # < (D&ftJMRVt&mxmW&E t S it 4 o 
EPROM<?)Mli> l^W^ffi i: J: o T t&*ffi x. I. i i , &H%jlv?}>V 

* »43tflOfc (UVjfc) *flftftL*»t*Uf&G>*^ 0 EPROMCIi, «*<7>l» 

U V 3fe* JRWt L T ffi * *ff o T frh tt tf , Sit L *ff 3 £ t f± T § * V> o 

[0 0 0 5] 

leRCTKIfclie*^*:^*^ fc/iLEEPROMUtt, S&^&tfiH** 



Q8) ^2 00 1 -5 1 2290 

£ E E P R 0 M I- L "t & It -e^liIKlc^#tt^i $<DViWi'?J t'J • f/t>f 

^^s^siM^frUt^ti, i*Ltt % jafr^EPROMTtt^Broe 

f(?)fci!)7 7'r>3. (— 5§f) E E P R OM £0f tfftT^&o 75r>iE 
E P R 0M<DMWHt> *#HJK56 s Sv»Ct, -£-*UcS h CI t K&& 0 

[0 0 0 6] 

3M*fM*'; t LTEE P R 0Mi«fl;<«ffl?ll4 «fc 9 fc4*HoilT, -?"<7) 

»M*»fiv>£i:, ffimffit?*3i^o i ifmL^-e§-g)Ci -7*- ^ «5«»*«nrie 
j: 9 awfftfrifo? *><7) 1 ok, mmr- hi^m^^'j • -tr;wm-r& 

[ 0 0 0 7 ] 

*S#I*IM 1 7 3 7 6 6^ (Hayes) Ktt, &JR - a-fbflfc - BMfcfc - ¥ 
(MNOS) «it* s «t^^*LTV^ 0 Sfliiifi^ r.m<DfflBY- 

1^*3*14 tc7)-e$,^ 0 Cic^fV'W *c7)^§&$£j?Hi> £*i£fflv>T77 y -> 

^ e e p r 0 m *Mft-t z z t wmm % n t k * s 0 wum - mim - mm<D 

[0 0 0 8] 



(29) #^200 1 -5 1 2290 

MK> H a y e s#iH-ii^$*iTv*&^'J • -b;PT-{i> M^co^SW^ 
EP$fi 3 5 0 t ?tiTv^ 0 H a y e s^^f/^x^i^i 9 

=Ht$ BHc, mffi£ KW >^k#tB £ £: t x!^i6-c*v>ic LT 
tfKffliC^I,, 51:, «fflr«r«)RTJfe4S'fklR*«I?^tv^ ifc-5-*ti# 

H a y e s #fH-tfc?F3 ftT^S ^ * 'J . -t;W±, -+-7>&m##3#'l4 

fir? IRKmfflf* KM ^HftHJSWfc^^ffi^iitAf U<Blt4 
oTis*), -eLT^<75it^ ^f^X^fflV>T77r>aEEPR0M5' 

[0 0 0 9 ] 

*v^i^oS<kJR^iE?L*ftXr**^v>1**L^*fr*»*i»f*?>4v>o Ha y e 
tLTv^ 0 CL<7)£fi*i|${m, m^-efi'2r<iE?L^J:^>4i(7)'C^> l 9. -etUiio 



(30) #^200 1 -5 1 2290 

[0010] 

fc*S<, L** ot* t«Wt 4 £ t *»B1^4 * i £ * *«* &«> Mfc 

[0011] 

EC, H a y e s it#it<^ * 'J • f;^^*75r>a • * 'J -TM^T 

»4LT^*^*'; • -feJWcMStlfce-y fcmJE»T (BP^IR) 

[0 0 12] 

[0013] 



(31) 001-512290 

*@#fF^5 1 6 8 3 3 4-3§- (Mi tchel lflfe) Kit. \m<0 h v > iS X 
?t?mf&Ltz (isyyfr- h9>v^^^cr)) EEPROMWt'J • -fe^j&Uft 
^SftT^&o ^<7)M i t c h e 1 1 # Iftftp $ *LT E E P R O M<D * -t 

<; • -tin*, m^M-^m-m'fkM (ono) »ii*«ffiLTi3*K 

[0 0 14] 

iOM i t c h e 1 1#H=<7)**<J H@HSii?>*±®l;:8MfclK 
<tl>it^i:^^i/^ii:^^o Mi t c he I 1 #§^<7)TV?-r *T*ti, m& 

ffiUK&l?, -?-<7)Cli:* J . £?>M i t c h e 1 1#1^<7)^*'J • t^M"**:, 7 
7r/aEEP R OMt LT<DmMKm^& Z L<D-t?% "b^K LT 

[0 0 15] 

->>^)V • h7>vX?i<?)ONO-EE P ROMf '*>T **W*Lfc«W:fc 
fc£ L"C P A True Single-Transistor Oxid 
e-Nitride-Oxide EEPROM Device," T. Y. 

Chan, K. K. Young and Chenming Hu, I 
EEE Electron Device Letters, March 1 
9 8 7J ffiilRKH^Sfi-Cv****'; • ■fcA'tt, *y h • xi/^ h n 



(32) ^200 1 -5 1 2290 

;u xvwtim-^m-wutm (ono> =.mm&K&m$ti2>o mjcmit, 

flF&^XtfgttH LZm^fal-fti £&^LTv>& 0 t£oT, Mi tche l 

i #fF<^r/^ t mm^, *&* t l * <*> u § wumjE^fr a * 

[0016] 

^)V^-\£y Y • h ^ 4)/A<^I<c>tLTV^ ^CO-e^^o Va k*<T> V JV-f- If 

TfflV>£>*lTv>&ii7K 7 9 y >-^-E E P R 0M<DX 9 * 'J • * M <b 

«^«J^fflv^tLTv^ 0 fc*5U iOvjU^lx^;vL§v^-fit^(i. EPROM 

SElfcLi Wit* 5 , K Sgi"^ § tfcSR L fc L § t'ttttStGH * jfi x. X L i o 
fcfc^Ktt, E P ROMtrliU vm**3g«r*ff L4r»t*Llfja:e>-f, 

[0017] 

Rett?*- V/iypifi&Ek $*i££i:-eifc>*K Z<r>tztb, $>&m<r>L^^ 
[0018] 



(33) <t$m.2 001-512290 

U^L?t^-^(?)^p a p$MS:TL, « a n a^ffiT-rSo tU • -fe 

[0 0 19] 

i<7)£IS:|5iL£ WfifeKJiMK, #:RBfc#jfcLrt: L^>f<of#il«N 
wig® t #ic3frfk-r* fc* lc^HHc#<itt*«ttT LTfr < i: ^ ? fcttBt LT 

[0 0 2 0 ] 
[ 0 0 2 1 ] 



(34) #^2 0 0 1 -5 1 229 0 

• -tunc fit *IJ& «t o \z LTiStf f*-|-55-C&&o h 9>^^^*«E*t*mafE^# 
[0 0 2 2 ] 

[&i] 
[0 0 2 3] 

[0 0 2 4 ] 



(35) ^200 1 -5 1 2 290 

[0 0 2 5 ] 
[0 0 2 6 ] 

^§#^^5 0 2 1 9 9 9-t (Kohdai) C(t IMf * 'J • -tfrtf 

MOS h 7 y X ? -Cffi&Z tlT^2> o iiO^t'J • -bJWi> 3 1"<)U(DT~- 9 

[0 0 2 7 ] 

^§#1^5 2 1 4 3 0 3f (Aoki) Cli, 2 X v h - h 9 WT.Vrtm. 
^S*IT£»9, Cl<02tfy h • h7>v**M4, *3¥#^Rt. gC«Jh«J& 

[0 0 2 8 ] 

^#1^5 3 9 4 3 5 5f (Uramoto*) Kft*?ilTV'4R0M> 
[0 0 2 9 ] 

^S#^^5 4 1 4 6 9 3-Sf- (Maflfe) fcli, h£ffli/>£ 2 if? h 



(36) #^200 1-5 1 2290 

loot* y -ISJgiJo h^>> f ^^^|E1t-rs«t 9 L£*><7>-e&& 0 
[0 0 3 0] 

*mm&%i5 4 3 4 8 2 5f (Harai) fcfi, EPROM^EEPROM 

*¥ t e k -r & tz t> k , ^fitmjEs v je o t § v>-fism)± 

[0 0 3 1 ] 

#l&i^ti. 2 try ho? ^ y • * «j - • <i v-*fy)\> • -fny 

777^-'J-K^>'J--^'J (E E P R OM) <nm&fr, 8EtH U 5.0* 
EPROMCO^^'J • -bJK±, mW*t««fiB**-r**««140««#IRS: 2© 

[0 0 3 2] 



(37) M200 1 -5 1 2290 

• 7*/t-f *©RtHLtt, ttat*filHfTV>, sp*>, r-hfcv- 

*t K^Kmrn^epanu kw >*««iLTamL*ff do ho* 

WC\ ^o^^li^f!)^ ? hom^t TOKLTfi^tL&o — -fin d y V 
[0 0 3 3] 

OWSiM^WffiftT^ai <4*£t-e, #&*ISJ«. BP-fc*£*fcJ:oTJBlft 

«\ »a*H^*»M*«, «£ «9®^l$ ££fc 4 & 0 
[0 0 3 4 ] 

£<t-e&&<> £<7)>^E'; • -t)v<Djz*Wy Y<om^^ro UBifi, Mesa 



(38) ^200 1 -5 1 2 290 

[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7] 

J|K> ffi*07D-f-f >^ • ^li/>/:7 7'r>aEE PROMOS* 

tf-ez&o -etL^nrt^-e*^<7>ti. ar«i^^;v**aiv»fl- % yy^^^m^z. 



(39) ^200 1-5 1 2290 

* $ < f & i t T § * <0 T * & o 
[0 0 3 8] 

*^T^O^*U ■t^OL|k>fli, ^Or y /^-r^<7)fl|jt±, iftWH— 567) 
<7)-> ^^rju • h 7 > ^ff^co 7D-fO^ - h-77 , r>i-^'t | J • 

-7* • 7t ~7V ~=y 3 ><Dffi±tfzltT4 - 7*4 -fV-=s 

[0 0 3 9 ] 

n-7M ^ • h • l>7^->'7,^5, MM ^ & & £ ^ ft:#<£> o ^ 

& o 

[0 0 4 0] 



t 



(40) ^200 1 -5 1 2290 

[0 0 4 1 ] 

[0 0 4 2] 
[0 0 4 3] 

rnvtm ru cMi&L^iaiLii^^?t> f^i^s roj ^nmLtzum 

[0 0 4 4] 

&H*>ffMiii&ft9! 



(41) ^200 1 -5 1 2290 

L^o **U5>;U id-CHfrtoT. ^*<^->>^;V • If ? hONO 
-EE PR0MO^*U • t*CwT, t£*<£>#&*, iWL, RtffH 

*<0*^Hov>T, &&&&fftMKK!PiLT*< iti:n 0 E 1 Ktj* Lfc^li 
^*<00N0-EE P romco^ * y • -k;K7)Bfffiia"C^> *J x d<7)^^ 'J • 
ti> taottftlR [""A True Single-Transistor 
Oxide-Nitride-Oxide EEPROM Device," 
T. Y. Chan, K. K. Young and Chenming H 
u, IEEE Electron Device Letters, Mar 
c h 1 9 8 7 J fcB*3*lt>»*<><*re*>»K Rtt«S:KOrt«li£tf5«ai* 
#oT#Ki§jjU::ifi&i*lrt: -*-*<> #M##4 1 iiiW^^'J • •feJVO^ 

#^JgL^LTfe"9> ^O^*'; • -fe;V4 1 tt, P^v"J =»>£*3 0 t, N + 
V-*Hi&3 2XffN+ K yW&<0&* t d^5PBS«3 0 tOWCM? 

[0 0 4 5] 

;K^*jL**ff 5 K*4> KW > 3 4S Efr- h 4 2 U** fcWEfcepjUU V 

3 2 „ ^ttfiWi. Mcti l o v<7>mjE£ep*n 

<n KW y 3 4 KML£9d>Ofi!ittlc«v>T4tt:£: ***** -eoafttt, «^ 



(42) ^20 0 1 -5 1 2 290 

* -a 

[0 0 4 6 ] 

#g##$M 1 7 3 7 66f (Hayes) fctt, COcfc 9 fc£*tRtf>*ilfcj 
£J¥£ri s £)3 5 o A-c** tSa*e*LT^i (I637A, #5 0=ff~^6 Iff 

jETL^g-f k jr tc mm 2ti-c^tzm?k&&LT, mim t l t v» & ««? 

»*$*iTV'4v^f*4o Hay e st^O^^'J • -t^UHt-Cli, <£> 

<*>£fl^<a± tc^jfc 3 :K/tv> Sumter- h frhMX LT < 4IE?Lt^^LT^ 

fia#, & 1 5 0*0-^3 2 5 o tcoasfflrtoiag-e&ari*, *<&B&*fc* 



(43) ^200 1 -5 1 229 0 

&*fcRortgRK#:frii&m#a < ##-*-*o Ha y e s #iffc|§^$ fiX^i^itm 
*iT;fc»9, Ha y e s ^fFKlS^S tiX^& «t o fcffv^-ffcRfcfc^TttMfc: 

i^-e^^o ev^eioT, #r^®#*> j fr 

[0 0 4 7 ] 

ai^rt < , t$?)7 7 ~y ->aEE P R OMO;* * >j • -fe^TNi, * 'J 
[0 0 4 8 ] 
[0 0 4 9] 

, EPR0M^EEPR0Mi:^ffl?tLT^2>#i147n-f ^ > ^ • h £ 



(44) M200 1-5 1 2290 

tzftK, m&frwm&i&r-rzo fc/it, ^mi4^n-x^ yy • r- 

^Sti^O^T* *K E E P R OMRVy 77->jEEPR OM<£M U 
[0 0 5 0] 

m^my- vzm^fzi><Dt>^tbtz, «<dee prom&^l^^v-j-ee 
prom^^'j • -t;u^-igw^if m L-xmt, v- bt kw ytK^^iz 

- btmmmx&fitf, mmztitzmffiitzvyv-Tj yy • y- h<7>£#K 

^5, £*Ui, K W ^KlfmLfim)±£l$})PLTV-*£^i&LTk, 

77-r>iEEPR OM^itB £ *L i: mffi<Vjj&X*ft1bfl2> 0 

[0 0 5 1 ] 



(45) SI200 1 -5 1 2290 

[0 0 5 2 ] 

TOJ hb TlJ ©if? h tSrflt^uEHI-rai fc#-C§> JLo, f^* 

[0 0 5 3 ] 

*%!jBK4vd*S 2 tf y > • > * y ■ f/<>f 7. 

2Mv\ • 7 5?VaEEPR0M-trJK0»fifiST*4o #"&#•§■ 1 0 l± 
^77-r>iEEPR0M<7)y^'J • -t ;K^^#SrJg LTis 19 , 
>; • -trJW 1 Oti, 2o<aPN«^*rta&fc^lftLfcPB£#l 2 *ffiz_X\,>2>o 
ftL?,PNi^H^-*liV-^ 1 4 2 fc<7>MK^j£3*LTj3*K 

i*i«riEfli»#siJfcPf-Ki ttw-Tio ifc^w kw y 1 6 i:36*i 2 t<om 

6 0 - 1 0 0AT*l)S o m.1t~y ] ) 8 fi, ■f-^^;K^>±iB*:«9#fi»R*' 



(46) M200 1-5 1 2290 

«j£ltv>4o ^ii 8<d±k, nffimmv&2 o^iftsttx* »k 

^^)lfiii2 Ocoftfi L^J¥3»4 2 OA-10 0At$^ *o£ff 
KrClifc <i?©»it:J:o"Cffmit-C*4, 9 £m*m8l$t£* 

•cm#*^M2 o^e>«Em-r*o*i»jhi-*^:ie>-e*4o J^±^>«^i:-r^>it 

#<fc ^ttlSl±Lt^4o i«^p«*'J • 4r;n 0(4 2 tr? h^r'-^^IBOT 

1 "Ctf L £ „ 

[0 0 5 4 ] 



(47) ^2 0 0 1 -5 1 2290 

[0 0 5 5 ] 

MSftTjs^ , toBMk^U 3>Bi2 2(00* Lv>l¥$fii&6 0 A — 1 0 0 
AT~£>&o Z-<omtl/ V 3 >12 2 ti, iOtft->'J 3 >JR2 2 *> ± 3 *l 

y-h2 4<7))¥?fi^4 0 0 0 At-iJo r- h 2 4 tt^ifcfiv' 'J avejgitt 

[ 0 0 5 6] 

3>aa«[#*rtgjfc^tfcai*fc*'fi:->"j a >*juv» 12 c 

ifts-friitTv"; *ym$L&*m*zi£tzmitz/v 3>i4S-r- httsigii 

tLTlW:, *|&Ww»a*ifc«lk:^*»4 2 If y h • 77-r/aEEPROM 
-fc;K*>»f Si El ffi> 0*WW^"r**:«)Ki, £*<*>£ilNI>"J 3 
07 *,^o^7tf»t^#re#-tSr#LT*So PlS«6 2Cli> N + v-^H 
«58h N+ FW 0 t*«»Jifc?itT^ao F*l3& 'J a >*ffl 

«*5 7 £#tfc3-£fcgMt^'; 3VR5 4**, 2i«y'j3^5 2, 5 6 
0>mz&tti&*5 K LT^B&^tLTv^o Mfc, »<b->'J 3-/15 2£S? «t 
7 CLT^^'J h 5 0*^iS*itv>4, Y- h 5 0 t±. — 

N^*H!»*»«flE^ F-7"LTML> ^J^ff'J 1 0 19 ~ 1 0 2O J% 
•?/c c <7>ftJKI6H-C K-^L3t t^tTS i t^T-§ So H 2 K^L£ 2 tf y 



(48) #^200 1 -5 1 2 29 0 

[0 0 5 7] 
[0 0 5 8] 

• -tr;H 0 (12 2) <DW&fr%.V s U8i LSrfi 1 
k>1nZ>k^i1mM~?$>& 0 122 Kit, &*<o\£ v \ (SP*», ^iffl kT y h t^ffill tf 
[0 0 5 9] 

£.<om.W)<V&^ 7 k i §:ift£^i><Db-f2>o SP*>^ *^i:«EEPROM<D^ 
[0 0 6 0 ] 

@Ei£<7>rfc < , 02©77'?yaEEPR OM^^'J • -til/ 1 0^*>#&*tt 



(49) ^2 00 1 -5 1 2290 

El 1 <D$t$i<D7 7 y -^aEE P ROM^t 'J • -fe JV"\<£>S&<%>- t m%k<Vl]feX*fr 

Lx^jiif, z.<Dm*mm:i)mtk-rz>mmi, 02 k&$L(vh2 3t*Lt 

-f > 1 6 cagLtlJSf^So *<Dtz#>, wmztitzMffiit, kw > 1 6 t 

[0 0 6 1 ] 
[0 0 6 2] 

ts^t^i^o e lt, •&»p»H«*ffiMr$ ftftf* > ftitaotiifti 

*OiH**fH IBfcJfcffi L*»tfttffc ?>'5:^«^o€Jfe>i>ffi«$ ft**:*, m* 



(SO) ft$k2 001-512290 

[0 0 6 3] 

77r>aEEPROM^'J • -tin 0 L*tt*©tttH Ufrtfefcfto 

•3S£*£m-r&o o j&*be#&**ks8 (bp*>, Mfta r o j ) n**u* 

fc® r i j ) fc**u*, «^*^^^>ni3Kn^*«3^:§^« %smtm roj k 

[0 0 6 4] 
[0 0 6 5] 

H^iWlcglW LTfr< o H5AW\ ^^)77-)'->aEEPROM-bJKOiMia 



(51) #^200 1-5 1 2290 

h 4 2(?)T*WlfiIf«6 6rt*Hl3j*3 tltv^o @5Bti, * 
77?vaEEPR OM-fe JKOiiEIi-e^ ») > ^-h2 4 

[0 0 6 6] 

*t«3*L*:W«fttFW > 3 4 (05 A) ftt>LKW>16 (l2 5B)<7>a# 

#£6 9 tftio i 9 3 *L**S** ^-^^JK7)^:g 

v^MEE(7)±#iHf±0Ox.»f*fj4 ve*4o h<7>T#*5§#-r*^**;K*>£ 
go 9^ »«9«>g&$3"Ctt> L#vMBmjEfi^£*^n;-£1% Wiifiv^^-e 

III 5 Afc£ff^Lfc#fafc&aiLj&*frfr*t* «t 9 K> r-hXCPKU^f^ 
£oTv>*Uf, gift LP*K^ *^m^ri s f^W -i: Ii^:< £v>jK 

-Cb#^M^*^HIi> affif*t««J*o|&3-C**o JH^IfidSEffiL^«r»fflL 



(52) #^2 00 1 -5 1 2 290 

(hi 5 a) <D&2tf-\-fr~?&ifiitf, m*i*z<Dmffimmmi&6 6<Dmr<o^ 

[0 0 6 7 3 

v>*o R^gfiiwcttm^iiiejRw^Ki-rsfc*, m#»«ni^6 6^«3 5 

« J f-OiSj»«i»»*, IS 5 ATM*, *^««rt*V-^j9»e>«#««l« 
«6 6^13 5(?)^T4-e3iftt4lii-e^L^o C<0t|, f^Mx« 

iiIW6 6 c7)fe^M«Wc7)m)If±> KV^ywlWS2VCH^f L< 
[0 0 6 8 ] 



(53) #^200 1-5 1 2 290 

(*ffir*t«^«) 6 6 (H5A) <0jrFfc&BT*^**fl'<Z>B&#<*>*fc3 

;i/-K«fc oT kw > 4 -e^tt-T^f < fcttlSTt?*£ t K&&<> #flx_f*. M*l&] 
[0 0 6 9] 

— *\ 7 7-r/iEEPROM^)^* l J'--kJH0 (E15B) ^IHiL^It 

X 1 4 fc-y- F24 fc£*fc«EE*EPijDU KU>f > 1 6 ^m^^o B 5 A 
^L^*<o^*U • ^M^fcffH»K:, B5B^^'J -f^xft, 



(54) 001-512290 

[0 0 7 0] 

9 fcfcfctt, 14C2 V<&*JE*epiJDU r- h 2 4 K 3 VcoM 

jbes-epjhiu Kiz-f^i 6«:««i-r*o SEttiL*«^iRinff im&tmismKft 

XtLT^fg-rs) fcHMKLfc-f-^Jl/SMHix iM2 0<7)t«6 8i:«i? 
3&#t^ v-x l 4 2 V ^mJE rtTOD 3 *iTv> KI&RJK * * £ £ 



(55) M2OO 1-5 1 229 0 

««»i««6 8 (H5B) ^T^^ai-S^-^^^^^WCM^f^ffl-r 

5B) <75HM6 8^&A?*L^»^m^f<7)^#^^:-r^Cli:^to^* s ^t 
v>9 uK'*5o ^Jitf, ffi^ieigi!ffiL-*ff ?IR<7)L§v>ffi«BEVTS: 3 VCt 

[0 0 7 1 ] 

ti\ U^^^^m^i tztb, »&*£ffofc;rf*'; • -tr;K7>L£WitmJE<7> 



(56) ^2 001-512290 

^^Stcis^T^i-^o £<^iS'J -r^v 3 > -^-^«taf±> it*, 15 0 
*C~2 5 Ot^MI£itl 2B#W~ 2 4 NfW CIo T*t t>H&o '&%<Dr/*J 

ffiK£-oxmim\*ii~ : %&-t2>pi3mw0>®mt. zvmitmpwmmmffi*^ 

T»SfcBi«[fi<i*lli««:^rl-4fe4e>, • -b;K^aiUL*»&*fcra^riRl»cfT 

^^o>t(7)-e^)S 0 

[0 0 7 2] 



(57) #^200 1 -5 1 229 0 

(B/i SMt $ * « <7) t M ^m^<7?« £ Jfc it Z> *» K 'p* <xm&, ifrkteX 

9 k s-fkRW k *« t m# k «t o -c^fe t- * t*i t it < t , 

*»WL, * fc&flilRfc** t * it tiff 4 £ &v^m#« t K&tztb, 
[0 0 7 3] 

£fl;W«> 77'r>aEEPROM * <T> 7*- * 

/im-e^i?. ^«?^-fe^>llJ5E'fit{± 0. 6 5//mT^.o^o 
[0 0 7 4] 



(58) !&m.2 001-512290 

w >W£&±ftK.it<*bt. mim2 o<Dm$tmmm&6 8 (hsb) 

[0 0 7 5] 

SP*>, KW >mJEVD*«ffi^M»i. »tfilIfflLM^i^<OVDtVT(7)|) 
*o hmJEVcli#&4 VT?*»}, i<0»^ KW>IMl. 2Vfcfc 

^t*f, tot, nMffimw&s svmTK&u-r&f-v^frUfrvnMmo 

TKW >mJEVp*«l. 2 VfcjtLfcfcfctf, K*6leKWVlEVit 
[0 0 7 6] 

ft L^-efT d^tjffi^raKmb^-Cff ^»#tT? KW >m«E*«4TOJ: 9 
fcfflafrT**** KW>«EE<0MSfefcLf^L^^97T*4 0 137-Cli. L 
£vM»*EE K W ^m3K*«l5SLTfe«9 > r- l>mffil±-5E 

^>±#t*H KW >m3E IoJiifinLTv^o £<7> KW >m$K 1 0 ^iLTv» 



(59) 1$ai2 0 0 1 -5 1 2 290 

[0 0 7 7 1 

vk uti(o, ztih3z*<7>m&<D kw >m>m<o*% $ i^fi. m 1 0 0 ore 

I TlJ ^tii:^Ho 
[0 0 7 8 ] 

?--v*/H*imjEVx 

IEI5 BK^Lfz**V <r>^-\ *;V|*3 K^frT&mJE Vx fi 2 V />> 

[0 0 7 9 ] 

[0 0 8 0 ] 
[&2] 



(60) #31200 1 -5 1 2290 

V X = V DSAT 

V D S AT = V c - -V T = V c - V^^) 

V T (V X ) = V T( , + AV T <V X ) 

[0 0 8 1 ] 
[0 0 8 2] 

Tv»*«JEV T c«5lWa:i: LtlLf^77t*i>o ^(019(7)^77)5^^1. 
J: ? fc, mffiV T c7b«2 V<Db£K?-v*)l'*ffiti&miinM I LOfJEMli 1 0 
• s a-c&& 0 Je^fagKtfiLfcfH 'J • •fe/u-cwt, Sfiii«68w 

[0 0 8 3] 



(61) ^200 1-5 1 229 0 

[0 0 8 4 ] 

je vx tm^ons. k eim-r & tz #> fcj&Rft h mm v c * g l * ^ 9 7 -e*> •? 

te§2 7 (05 B) tw*»t*^^*>H*I«JEEVxS-*4mffiK*l«F-^*fc«&Kije' 

-ffimffiti^^^^^^SH SoT— ^-eti^ < H 1 0<?)^7 7i:^t<t 

J07>*a-C**o ^<7)L^ v>fitmj±<7)i^in^^f-ir^;H*jmEEt<7)M^^^D^ 
jgKM&rafi> [" The Design and Analysis o 
f VLSI Circuits" by L . A . Glasser and 
D. W. DobberpuhlJ <Dm 2 fKE«? tLTfe V) , l^jtHRwrtsgp 

[0 0 8 5] 

&o ^Jx.{f> KW ^mJBEVo* 2 VCKSet* «t 9 Lfc»-frfc, MIJI 
<7)W-C<7). T'H*<D\£v hO^tBLSrfi 1 ? fcStMjE$*L4 Kl^f^illD 



(62) ^200 1 -5 1 2290 

mm&Ltt0>m&KMtfL-f& L§v>iimJEVT£3. 5 VKlSJeL T 
<7)-e*^ 0 Ml 1 t)*£>#^& «£ -? fc, KW >mJEVo«— 5E^*t^FT«> 

^^^om^ffl^t^^iBj^mt^o^^m-mft^t^Jt^tL^ mx 

&o h«JEVc*3 VfcRSSLfcfcSfctt, M^lRliimL^^^tM^ 
f6HffcBL^<75^i-e, RffiLmaEOSSfcttlS* ^ 2«tJ: "9 ^ t^:§ v^J^co 

gtt&fi-^ 1 5%^StLM^, £ fifcoffl 93 G>j&»4 <fc 9 fc. JK#ftR 

*lDfc*2Sj& J £Ci*>«t, ^- h«ffiVG«:+$H-tevHfcfcRi£Lfcl&-&'Kfiie> 

*i^>o tot, ^^(qjifmb^sr^ffl-rsit fc£oTa»*a*#e>*i*<3tt % 

RttiLOBRfcEPJir*-***- hmffiVc £igiS&ffi;^mffi K^5e-*- Elk ft 
2»o ft. f«ffiVc^Rj6^Htt»aattBli* s #«-r*o **- MtJ±V c <7>!S:5E 

«9 K^ttuf, f-**>n*j zwnmz&tkzit&zkwe 

[0 0 8 6 ] 

Oi^eftiKSLfc^??-!?**. i^ll 2 <^ 7 7 ft 

fc*K> ft-f> KW >mJEVo* 1 . 6VKR&U L*v»Rm«l T 

h£ 1 /* AKR5eL"C\ L£ WHSffiV T rt J 3 . 5 V^^^> «t 9 I* ■f r /<>f *<Dm& 

®J±Vt£«05eL£o H 1 ? fc> T^2*<^iftiR*« 



(63) ^200 1 -5 1 2290 

ti^ VV a )l< VMM I th £ 4 0 fx KKWtfcLtzWi&V) i><D-V$> 2> o 3 )V V 

WitmEE^ffi^i: , M^mm L/35££8UB L£l§£-<7> L£ ^-fiSSffi^ffl^t 56 s 
, KW >«BEVo**iKj5 0 mVKKitzt ^*-CZvn:f$^<?), iSJ^ianSEW 
L^*^fflL7t:^^>L§^'fiSmJEVTW > V W >mJE Vid% 0 . 6VC4 
^£ i: i%-<?fSllP^I8HjiLTv>i 0 ±.Jj<D 2*<D®B. U Vy 3 Fit I TH 

i: fi. KW >WEVd?&*0. 3 5 V K£o i: i * -C2vncSltL$&ie> N ^yj[pj 
SSLtB L#5££»ffl U«#^)Li HKHJEVxtt, K W ^SJEVdjW& 1 . 3 5 

[0 0 8 7 ] 

2 tr y h • »; • -tfreym&fr 

<9H2^#BatT> #3&BJ3<7) 2 tf y hEEPROM-t^tMSi: 
ov^Ti^^-r^o t©21f7 h E E P R OM-trJK7>*ji*yo^fi, ieHif ? h 

ti^Htf? MCOHTMt, r- h 2 4 t KW > 1 6 fc £*&*ffl«EE* 

EPio lt, ifiii 2 0 rt<7>^opg 2 3 -c^ k w >&mmmz y * y 
h . jlu? hn^iALtiiw, £ mur mffiffimm) 2 0 



(64) ^200 1 -5 1 2 29 0 

[0 0 8 8] 

mmiz, &WVv h<7)#&*fi, Y-Y2 A kV-X 1 4 tCt^fflO** 
<omi± ^EPiPLTff -5 o y-*l 4tt, Refill if ^ h©f&*^:iiKW>t 

[0 0 8 9] 

HI 3 K^LTt^v 7fi, — ;££>tfy M^tlitWx 

^Tffi<, %<Dtztb, tin*? h<7>vtmv>m&i>tt, v^h^m^^t 

■ftzfri itA s tl4o ^57©2*wi»HWJ:^, M if ? h co* 
52 s **«ff*>*L^1*'b. *»2Atta«>;fe« £ y Mi, L 

ft, >j-k-^a/- dan c;-f) n#-)^>^ • xju-) 

[0 0 9 0] 

m 1 4 n*Lfc^?7tt, -see? hizttT&m&*>i)K be#&*#£ 



(65) ^200 1 -5 1 2290 

t&K, fifley h^fcbL^ofco 2 ^^Ojg**^ LfcO 

^£ tIi [ft $§c~C<fc & o 
[0 0 9 1 ] 

ti. £111 ho#£*a«fr fine? HiBE*32»*«S8*i!i^LT* 

m^mj± (mmtmi ov) Ksssssti**:*, a»a*3Rliic*4««cf ? h 

fcfy h^L^^-ttmffi Ziffle ? h<75»&**fi : ofcfc Sniffle? hwLI^ 
h y h i:7d^7 a • (^a^7A) 

wftuz&\,*xii, ~fny<yK ■ - k • *;v-a s 3§&T&;a^-c 

*ftffc:*** y h ^KtE*tit-$. I, i t C J: o Tit ? w 9 

[0 0 9 2] 



(66) #^200 1 -5 1 2 29 0 

*>» bp*., -see? h* s BE#&*tt3i^3i)4 1 faisw-y h o^irise 

* * * * b * J*2F Wttffi L^nx-mmmm fc «> 

^ffi©t#«ifj*6o (sis) e*t«sit*m«tt^«-c*»j, 

*K *<z>m#tt£1*tf^ ffttl 4tl«l 2t©miw8#Si:fiSLfctttti: 

sji, -?-*L^m»M« (ip*,> try m n^v^TJi, Y&msntfL 

S*CJ:oT, TOJ t r 1 J ft* «^[6]iftHL<7)Bt^ 

6 8 fc»«3ftTv»*mffiKJ:oT1W«P3ft4£i:fcfc*o SfcMfc, ilfil 
[0 0 9 3] 



(67) <&m.2 001-512290 

[0 0 9 4] 

* ;w#+53-K«®t£! * £ tF-c § T, ^+#*m*L***L*v»fcfc, -fe 

*«afea«c38 roj K*a4>wt^si-i*-e*L*«**o fe-c, t&*n*HKi± 

iSiEIEH 5&«#3EU Mc*&*4rffoT*oey 

St^I* r 0 J Hi"* t §tf>#&*H#Hf±, £<a»jEI£Hrtfc>3:»t*u**f>fc^o 



(68) ^2 00 1 -5 1 2290 

[0 0 9 5] 

KW >^fi-h^mJE^ffl Ui»>4o ^^^)^mt, lie 

[0 0 9 6] 

2 e y }■ ■ * -t 'J • -tr ;K^)^tB L 

i*L«fc >9 > *ftiK*i>* 2 e y h EE P ROM-b;^fgmt;frjUiov>Tf& 
^-T^o >I<Z>2lfy h • pt€>J • -bJK7)f^mL^^i5^T(4, #&*fij#<7>£: 
§t[W)M^> #*otr y h£> *fc*»4"f r /M xtfi'2'7ti> • if y h • f/M^ 
& j^<7> J: ? i;LTtt% E l 5 {4. *%Ha&&%lfc0lfc:d>;d>£ 2 if ? h 
EEPROM-tr;V<7)»f®ll-e*«9, V~Vff)T^<D, fcM V 7 h KttJfc LtzMffi 

««i4#m##7 o-c^l^o Hi5Kttii: rsuuu £ftfBL*:2#0$cep 

£0^LT&«9, -^<7)^EPfi^[n]§T^o T^fi9 If y h<GRW L^ft** LT 
flfe^{4^6|p]§-e*oTfeffi!ie-7 hcoff tHL^fPl^^LTV^o 
[0 0 9 7] 

r le y h<Z>M1ifaWL&L] tlL^W^rJ:^:, *iflif^ h^gg 
WU4, 1 4 tr- h 2 4 tUSctBLfflmffiS-EPiJDU KW>16*8 



(69) M200 1 -5 1 2290 

WLfc* ? v-^tEty- hWJEEtOf^tjJ: *) <Mft^ 0 IW^> isfflltr 

V«rEPi0U KU>f ^mJEt LT»i2 V*EP*Hi-4o 
[0 0 9 8] 

t i*lc|g^2*<7)ffl^75 s iiijD?tL"Cv>^ 0 T*<0 4 ^Offi^fi, FW>mi± 
Vo£l. 6 V«£L£l§-£-<7><b<7)-e&&o ±*<7) 2 *<7)ffl|^f±, FW^m 

Vo<DWtfcm f <&-rg, u^iiey h ^itMtl k * * k ti , n& 
a* t tit l i ^ 0 

[0 0 9 9] 



(70) 001-512290 

m^-t&x usmvy y 6 8<7>m^f^wt-cfiii«i 6 . &mv:y y 7 owtf 

=b (l|fili«17 0©l^) *^*a^?-ar^»±T-fi^-e*&o 
[0 10 0] 

LTIi^3o^-^^^> <> (1) 2^0tf y h7M*K5jc#&^#t)SK&&l§ 

-^o (2) -#otf -7 Y^Wum^^mKh^mw^moL^mK^b^^o 

(3) 2<f@coif y h***KiBE*&*ttS8H2b4»#o mi<Dm&li, <J - K • * 
* liffi#&*tfe& <t> if y Y k & «,» x V - K • x ;v - 5^3&£-f & M* 1 * & 0 

*LT*«9, *-*l£>OlHfctit, • e-y hc7)MtB LKffILT, m^^BtH L 

[0101] 

•a^frfTofcfc&fcr, ^Mi:LT, H l if y Y <D%L tB L#«I*«Bfc# 

[0 10 2] 

*HB©E E P ROM-b;Hi, 2 e-y h^|Ett-r^it<75T-^-l>^*'J 



(71) ^200 1 -5 1 229 0 

•J • -fc/UMi, -t>*T>7'l§Jg&tf, St MS i i: © 2 o©« 

Wi*\Z%}-?&fllf*;tl-e£ V^ 0 Hfllt, ^|0 2e-;h • ^ * U • -lr;w-efc, 
-t > * T > T'ti, J3E#&*J|*a8 i: *#&*#cjS t O 2 oojRJK £ ESlJ-C § & ** »t 

[0103] 
[0104] 

El 1 5 KML> ^^^<7>2 e-y h • rVM^-efi, — -%<D\£y h&ffi. 



(72) ^2 00 1 -5 1 229 0 

Jfelffltf y Y 7 0 K&^XJ*y^- • 7^/-*%4t4iit, ^ttSL^i 
[0 10 5] 

■^^^a^^^^LT < & Q 2 \£y Y • * • -fc;V-e{±, 1 m<T> Y 9 > V 7s 9 
V>2Wfi\^$L*<0\£y Mc»l£Lfc*flr */V7fr • \£y h ■ * 

Y • * * V ■ Y 9 y 9 Ttt, xjr-VZ/ 9&$l*A^ <^-&Zk 

[0 10 6] 

2 tf y YW)ft<D>&m4kft 
*&W<D2 £y hEEPROM^^'J • -k fl^fiSS&fci&i: LT, 

v»ffimBEVT©ffi*«tftm?*L*c:fc-ca&3Sttsi roj 



(73) #g|2 0 0 1 -5 1 2 2 9 0 

& t <7)^m Lj|g***# e>*L<tv* 0 
[0 10 7] 

— y>*ai«t*J:^LTi/>4, 0 1 lt«U 2 tfy h li 

h * f BE#&*JRS8l?* * * <£ -C* & K X , LiS^fi-f-fr* 

§ < , *-*McJ:oT2i®<?)tfy h*ESU-c§fc»t*u*fcG,fcv> 0 12 l l 

Or^ • ft* o 

[0 10 8] 

[0109] 

l^aaJL^*«fflL*:»#J: A»4«S**«»?>*L$x.-rittf «t <. lot, 



(74) ^2 00 1 -5 1 2290 

<r>My h<DB& L*ff 9 tote. *<OVy MiAVf • */u-5&«&± Lft* J: ? £ 
[0 110] 

^*<^>^^'; • *«>M* 

*K*Bifip« s »4 1 7 3 7 6 6-§- (Hayes) fcW*LTR!J§ Lfc J: $ fc, 
H a y e s tifflFKSRS *LTv»4|£*©j(ft»r- HBft-f fcffijTftt, 
777->aEEPR0M*Ha y e s <r>T'*J X «rfllv»T«R-r* «>f*SR-?& 

zt\*izkK$>Zo BP*>> RffcR-RftR-R*l*©=»«*-<Nifc<, £*t 
9 , mflff««Fl4ffi*«6« L+frK*§&L§ HttREoRftR A feitft «t 

*affi£t£R*A&frfc?>&-r«£ t tout, *f «5 ^ 

[0111] 

fcfctt, iE?L* SftRUttAt 4 i t K J: o T, ftfcfc*fcRfc*l«3;|iTv»fcR 



(75) <&m.2 001-512290 

*T* «: * L T v> * BHk|g|<a IE?L **-f > /PR M * K k. X , Ifklft^i 
^tff^tSo L7}>L&^<b> £<3»fM#-XA d<7) 
^^ffi-r*^* 1 ; • ^^M^5-^^-r*^i:{i#l,-e^^ 0 *y h • * - ;v 

$ 1 4 & &&m<o'&& k&£.-t v>js9f ass an =t o t? i § m i s *l* 

t<7)-e^)^>o 

[0 112] 

2 tr ? h • p< * >; • -t;K7>-M* 

iitJ: 19, 2 tfy h • 7?7 -> j- E E P R 0Mp< * V • -tr;H 0 (H15) © 

r KW > 1 6 frfeSNH*** «t 7 i-i-^o feffle? h^ii^iot Hit 

[0 113] 

id-eii. ^mr? h*mKm^xmm-t&o m^-n^ 1 ^fi, r-v 2 a 
h > ^ j: o tif *iiji©*Tio«fti 1 8 k 



(76) ^2 00 1-5 1 2 29 0 

I*3*ii9Jfc«£l, (IP*,, #J7 0A<*>J¥3fcL) , Wi^T, Sffi*f^flg 
[0 114] 

±e<7)^kiii2 2 ^stats*, h 2 4^ii?*4o ;feffi8tf ? h<7>m£i>m 

»<7)^-eff 9 fi L , £111 y ^ |JtKM>16 <*>tt*> *) \z y - 

x l 4 K^nmj££»-fSo Jg^fit^Jteo^fl: 
K2 2«:aHBK:j£lftf* ft7 0A©»3KMt4) itt\ ^ 

W«MT'*S^bM2 o&t>r- h 2 4^«^»m*ft»'fl;L. J: 
ot^ij • -ir;n OOM^KKt^HfiiKfi 1 *.* X o i'-t&o lo^jfiWfcb 

012 2<7»yS£ 5 0 A~8 0 A K-tZ> X ^i:LTV^ 0 
[0 115] 

|,o/c„ ft, HI 1 7 K7jk Ltz^^y fi, ^CtoTML^r^t'J • -tr^Sr 



(77) ^2 001-512290 

hmJEVcfi-8 VCRSSLfc. Jg«£<7>*±Ji<7)8Hbl&> ftTJioBHbR 
> 3tO t ^klR<^»?»iv>-f*L<> l 0 0 At Lfco JK^lRl^mL^t L 

KW >*ffili5. 5 Vic, #&*«fc ^r- hmffifi 1 OVKRJeLfc. 
[0 116] 

«e>Ki35^4«FW) fi. mxmm^mm (hp*,, T^M^t^mL^^^injff 

m LTv^li^tJt^T, J: «97^i < <fc >9Jl6v>i t «t &4><7)-C&&o z.W'y 



C78) ^200 1 -5 1 2290 

fi. L§v>«JE©illJg«ra*^g|toL^"CffoT^*fc«C>-C** 0 ffi^mffi 

M*^ 1 0fr<O 1-2 0^<7) 1 -C£rtf(7>-e&&o 111 1 7^£>fiMK> 

n^QZMM MBS * v» £ 0 iH*Wpra**l#>Wfc&LfclS& 

■Cfc, LS»H»mJE (»2V) {4, • -fe;K7)L§v^mJE 

[0 117] 

J&^ff LTfr < K -o *tT , il-ft:M<om ffifttXffi* 6 8 (115) (^fflB If y Y <o 
Ws&) Kfi*t> jE*fflf**«EALTfr§, £*>^tt 6 8 CfS UTV»^Wf*ff 

^co^^> 111:12 0<^<Dft&o^5H^fif£#£^;l&^<7)T?&;g> o 

*L& 0 Ell 8 {4, *|«©2 tfy hEEPR0M-tr;K7)-l@^<^tf 



(79) M200 1-5 12290 

tit, Lz^<m.ni£<Dm&m j B-<DiMt%:2>£ o %m<r>mffi*. Hte? mc*h& 
mf-rz k&Kimey h<^mt£*fr u ^^f* raw e * > i /< 

*«atf4v>astt, m£mn,j±*mm-?z>mi&fr, m^LX^ k-r&if v mis 

[0 118] 

H 1 9 fi\ *$tW<D 2t*nEEP R 0M-fe^O»&*#14a0 t m*ifirttlc«- 

m^^mL<Dm^k<o^'ffiiz^xi>, m^Lm^m-r^^^ix^m^ l 
x^tzWffi<D±x*^±KW&\^tyiix\,*-b^tz#>xibV), m&iLm 

Sfc*<l 0 0 O0*iBx.4t-€-^>*i^SKIF-C**o 
[0 119] 



(80) 001-512290 

KKU**±oKW>i: LT^-r^Hi* (llrili^6 8<*>JH*fcfr5 
»«-Ctt«i*l 6, ttflftffMtt7 0OS**fri*^li««l 4) S-^LT 

16^Lt 6 8 . tfctt**±©KW> 

L§v»fflmJE^±#*i*!2-5*^:S$»--r*^«>^tt, Ifili«6 6 (H5 
A) *^W^i:Jt^Tfi^^lwj!£<-r*^^>?, *<7>fcie>Jlt 

*7°a-t^^2(s;^^<7)^co J: ? fc€PaTtt4j&*ofco BP*> N ^€'J --trJU4 1 

£ K W > 3 4 ^feaEm$**»t*L«'S:f»*^o £*UC|W tL&ofi, 

a £ <h -c* & o nffimmn®. 6 6 ^ t r * £ £ *** * « , r^v 

[0 12 0] 

"J • -t)Vl 0 KJs^T, 0N0«£tf>*±Ji*>HMtiR2 2 (015), «T^<7> 

smu&i 8 , jsLif^tm2 ov>mzi±^-r*ii> i o o kx*$>y), totoNOi 

itco^frt LT<7)J¥? fi 3 0 0 A-e^^o K W >lEVi 

£ 5 . 0 VfcfflljgL, hm/EVc^ 1 0 VfcKfeLTfTofco 

fi, KW ^mffiVo«-5. OVKRSeU M*fflr- hmEEVc*- 8 V 



(81) #812 0 0 1 -5 1 2290 

[0121] 

&±fci3V»T\ 100? U«>MHRjgLT;rf*'J • -bJK?5#ji* 

2 0-Cfi, 1 0 0 3 •JfS>£'bo"C;&Jg&M*l»#W£: Lfc) K> S^&Mi^T? 
lEV T ^7V(>2b4rtWofeo ■tjno^^cff^ 

13V ( KW ^mEEVo^ s 5 V, Y- h*JEVc*«- 8 VT^S ^fe-^rT 
13Vfcfc*>) IT* 19, Cl7)13Vt^9li£ili, KW>1 6^a<K»i 

tli-Ci-f, «T % KW > tV- Y<Dffl<D 1 3 VOlfiltJ: oTM 

[0 12 2] 



(82) 001-512290 

B#*T% ffiia|v^lffiV T *«4V»:lLTv»* 0 fcL«&*W*&*fc 1 0 0 
LTV>4ii<&-fc:tt, L£vMfc*JEVT(i*&4. 5 V fcJt-T* Ki" f£v>o 

[0 12 3] 

ffl-r*»#^»i, *»4USv>4ltWEVT3&«#fe*Laaett«*tf5««fS:*t«** 
[0 12 4] 



(83) ^200 1 -5 1 229 0 

OiEStrt*:£±®<7>aMfci&2 2 fcSS'fkJR2 0 fc*^fo*^ff5M»/r48SL<fl:»Jx 

VT^^UStiii^-C^iOli, jfi^ffl&ffi L^*»ffl LTV>4»# 

L ti, e-y h<7)#^<7)^H^<7)— §Bt LTff tefl&B. tB L<omm 
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